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(57)Abstract: 

PROBLEM TO BE SOLVED: To aim at improving a yield of 
products by preventing generations of particles as well as by g 
suppressing solvent vapor liquefaction within a processing 
container due to difference in pressure. 

SOLUTION: A substrate-processing method for processing a 
semiconductor wafer W by means of supplying an ozone gas that is 
a processing gas and water vapor that is solvent vapor to the 
semiconductor wafer W housed inside a processing container 1 0, 
wherein 03 gas is fed into the processing container 10 before the 
semiconductor wafer W is processed by feeding the ozone gas and 
the water vapor into the processing container 10 and then shut-off 
valves V1 1, V12 for a waste solution that are switching means of 
an exhaust system of the processing container 1 0 are closed to 
apply pressure to the inside of the processing container 10, so that 
the difference between pressure of the inside of the processing 
container 10 and the water vapor fed into the processing container 
10 afterward is decreased as far as possible. Thereby, the 
generation of the particles as well as the liquefaction of the water 
vapor inside the processing container 10 can be suppressed. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Raw gas and a solvent steam are supplied to the processed substrate held in the processing 
container. Before being the substrate art which processes a processed substrate, supplying raw gas and a 
solvent steam in said processing container and processing said processed substrate, where the closing 
motion means of the effluent system of said processing container is closed The substrate art 
characterized by what raw gas is supplied in a processing container, the inside of a processing container is 
pressurized, and was been made to lessen the difference of the pressure in said processing container, and 
the pressure of the solvent steam supplied in a processing container henceforth as much as possible. 
[Claim 2] Raw gas and a solvent steam are supplied to the processed substrate held in the processing 
container. After supplying raw gas and a solvent steam in said processing container and processing said 
processed substrate, while it is the substrate art which processes a processed substrate, and supplying 
said solvent steam and air in said processing container The substrate art which carries out a little effluent 
from the effluent system of a processing container, and is characterized by what the raw gas which 
remains in a processing container is made to stick to a solvent steam, and is discharged for where the 
inside of a processing container is pressurized. 

[Claim 3] Raw gas and a solvent steam are supplied to the processed substrate held in the processing 
container. Before being the substrate art which processes a processed substrate, supplying raw gas and a 
solvent steam in said processing container and processing said processed substrate, where the closing 
motion means of the effluent system of said processing container is closed Raw gas is supplied in a 
processing container and the inside of a processing container is pressurized. The pressure in said 
processing container, It is made to lessen a difference with the pressure of the solvent steam supplied in a 
processing container henceforth as much as possible. After supplying raw gas and a solvent steam in said 
processing container and processing said processed substrate, while supplying said solvent steam and air in 
said processing container The substrate art which carries out a little effluent from the effluent system of a 
processing container, and is characterized by what the raw gas which remains in a processing container is 
made to stick to a solvent steam, and is discharged for where the inside of a processing container is 
pressurized. 

[Claim 4] Raw gas and a solvent steam are supplied to the processed substrate held in the processing 
container. After supplying raw gas and a solvent steam in said processing container and processing said 
processed substrate, while it is the substrate art which processes a processed substrate, and supplying 
said solvent steam and air in said processing container While carrying out a little effluent from the effluent 
system of a processing container, making the raw gas which remains in a processing container where the 
inside of a processing container is pressurized stick to a solvent steam, discharging it and supplying only 
air in said processing container after that The substrate art which carries out a little effluent from the 
effluent system of a processing container, and is characterized by what the raw gas and the solvent steam 
which remain in a processing container where the inside of a processing container is pressurized are 
discharged for. 

[Claim 5] Raw gas and a solvent steam are supplied to the processed substrate held in the processing 
container. Before being the substrate art which processes a processed substrate, supplying raw gas and a 
solvent steam in said processing container and processing said processed substrate, where the closing 
motion means of the effluent system of said processing container is closed Raw gas is supplied in a 
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processing container and the inside of a processing container is pressurized. The pressure in said 
processing container, It is made to lessen a difference with the pressure of the solvent steam supplied in a 
processing container henceforth as much as possible. After supplying raw gas and a solvent steam in said 
processing container and processing said processed substrate, while supplying said solvent steam and air in 
said processing container While carrying out a little effluent from the effluent system of a processing 
container, making the raw gas which remains in a processing container where the inside of a processing 
container is pressurized stick to a solvent steam, discharging it and supplying only air in said processing 
container after that The substrate art which carries out a little effluent from the effluent system of a 
processing container, and is characterized by what the raw gas and the solvent steam which remain in a 
processing container where the inside of a processing container is pressurized are discharged for. 
[Claim 6] Raw gas and a solvent steam are supplied to the processed substrate held in the processing 
container. The closing motion means for raw gas interposed in the raw gas supply line which is the 
substrate processor which processes a processed substrate and supplies raw gas in said processing 
container, A closing motion means for little effluents to discharge the little amount of effluents interposed 
in the effluent duct linked to said processing container, Before providing the control means which carries 
out closing motion control of said closing motion means for raw gas, and the closing motion means for little 
exhaust air, supplying raw gas and a solvent steam in said processing container and processing said 
processed substrate, by said control means The substrate processor characterized by the thing close said 
closing motion means for little exhaust air, supply raw gas in said processing container, and it comes to 
form the inside of a processing container possible [ pressurization ] while opening said closing motion 
means for raw gas. 

[Claim 7] Raw gas and a solvent steam are supplied to the processed substrate held in the processing 
container. The closing motion means for raw gas interposed in the raw gas supply line which is the 
substrate processor which processes a processed substrate and supplies raw gas in said processing 
container. The closing motion means for solvent steams interposed in the solvent steamy supply line which 
supplies a solvent steam in said processing container, The closing motion means for air interposed in the 
air supply duct which supplies air in said processing container, A closing motion means for little effluents to 
discharge the little amount of effluents interposed in the effluent duct linked to said processing container. 
The control means which carries out closing motion control of said closing motion means for raw gas, the 
closing motion means for solvent steams, the closing motion means for air, and the closing motion means 
for little effluents is provided. After supplying raw gas and a solvent steam in said processing container and 
processing said processed substrate, while opening said closing motion means for solvent steams, and the 
closing motion means for air by said control means The substrate processor characterized by the thing 
open said closing motion means for little effluents wide, and it comes to form in a processing container 
possible [ supply of said solvent steam and air ]. 

[Claim 8] Raw gas and a solvent steam are supplied to the processed substrate held in the processing 
container. The closing motion means for raw gas interposed in the raw gas supply line which is the 
substrate processor which processes a processed substrate and supplies raw gas in said processing 
container. The closing motion means for solvent steams interposed in the solvent steamy supply line which 
supplies a solvent steam in said processing container, The closing motion means for air interposed in the 
air supply duct which supplies air in said processing container, A closing motion means for little effluents to 
discharge the little amount of effluents interposed in the effluent duct linked to said processing container, 
The control means which carries out closing motion control of said closing motion means for raw gas, the 
closing motion means for solvent steams, the closing motion means for air, and the closing motion means 
for little effluents is provided. After supplying raw gas and a solvent steam in said processing container and 
processing said processed substrate, while opening said closing motion means for solvent steams, and the 
closing motion means for air by said control means The substrate processor characterized by the thing 
open said closing motion means for little effluents wide, supply said solvent steam and air in a processing 
container, close said closing motion means for solvents after that, supply only air in a processing container, 
and it comes to form the inside of a processing container possible [ pressurization ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the substrate art and substrate processor which process 
by holding processed substrates, such as for example, a semi-conductor wafer and a glass substrate for 
LCD, in the processing container of a seal ambient atmosphere, and supplying raw gas, for example, ozone 
gas etc. 
[0002] 

[Description of the Prior Art] Generally, a photoresist is applied to a semi-conductor wafer, a LCD 
substrate, etc. as a processed substrate (a wafer etc. is told to below), a circuit pattern is reduced in the 
production process of a semiconductor device, using a photolithography technique, it imprints to a 
photoresist, the development of this is carried out, and a series of processings in which a photoresist is 
removed from a wafer etc. are performed after that. 

[0003] The washing station is used as a means of said resist removal. A wafer etc. is made immersed in the 
cleaning tank with which the drug solution called SPM (mixed liquor of H2S04/H202) was generally filled 
up with the conventional washing station, and the resist is exfoliated. On the other hand, in recent years, it 
is requested that resist removal is performed using the solution which ozone (03) with easy waste fluid 
processing dissolved from a viewpoint of environmental preservation. In this case, by washing of the so- 
called DIP method whose wafer etc. is made immersed in the cleaning tank with which it filled up with the 
solution which ozone dissolved, a resist is made to oxidize by the oxygen atom radical in a solution, and it 
decomposes into a carbon dioxide, water, etc. 

[0004] By the way, since said solution was generated and it was generally filled up with this solution in a 
cleaning tank after that by carrying out bubbling of the high-concentration ozone gas to pure water, and 
dissolving it in it, the ozone in a solution disappears in the meantime, the ozone level fell, and there was a 
case where resist removal could not fully be performed. Furthermore, in the condition of having made the 
wafer etc. immersed in said solution, while it reacted with the resist and ozone disappeared one after 
another, the ozone amount of supply on the front face of a resist was not able to become inadequate, and 
a high reaction rate was not able to be obtained. 

[0005] Then, instead of the washing approach of a DIP method of making a wafer etc. immersed in the 
solution in which ozone was dissolved, it uses, the steam, for example, the steam, of raw gas, for example, 
ozone gas, and a solvent, and the washing approach of removing a resist from a wafer etc. is proposed 
newly. This washing approach is an approach of supplying raw gas, for example, ozone gas, to the wafer 
held in the processing container, and removing resists, such as a wafer, to it. 

[0006] Specifically, following down-stream-processing (1) - (5) is performed one by one. (1) Supply a hot 
air in a processing container and carry out the temperature up of the wafer (wafer temperature up 
process). (2) Supply ozone gas (or further steam) and carry out preliminary pressurization of the inside of a 
processing container at about 7 KPa(s) (pre pressurization process). (3) Supply ozone gas and a steam in a 
processing container, and process a wafer (03-/steam treatment process). The water vapor pressures at 
this time are about 50 KPa(s). (4) Supply oxygen instead of ozone gas and purge the inside of an ozone gas 
supply duct 02 (03 ->02 permutation process). (5) Supply cool air in a processing container, and extrude 
and exhaust an internal ambient atmosphere from the inside of a processing container (air-purging 
process). 
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[0007] 

[Problem(s) to be Solved by the Invention] However, if ozone gas and a steam are supplied in a processing 
container after supplying ozone gas (or further steam) in a processing container and carrying out 
preliminary pressurization of the inside of a processing container in the conventional down stream 
processing Since the pressure (about 50 KPa(s)) of the steam supplied in a processing container to the 
preliminary pressurization in a processing container (about 7 KPa(s)) is extremely high, a steam liquefies 
suddenly by this differential pressure. Thus, when the steam liquefied, the drop adhered to the wafer etc. 
and there was a problem that particle occurred. 

[0008] Moreover, after 03-/steam treatment process, cool air was supplied in the processing container, 
the solvent steam which remains in a processing container in order that the pressure in a processing 
container (about 50 KPa(s)) may carry out a pressure drop (about 10 KPa(s)) rapidly, in case an internal 
ambient atmosphere is extruded and exhausted from the inside of a processing container liquefied, and the 
problem that particle adhered to a wafer etc. was also. 

[0009] This invention aims at offering the substrate art which was made in view of the above-mentioned 
situation, controls generating of particle while controlling that the solvent steam in a processing container 
liquefies by differential pressure, and aims at improvement in the product yield, and a substrate processor. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 1st substrate art of 
this invention Raw gas and a solvent steam are supplied to the processed substrate held in the processing 
container. It is the substrate art which processes a processed substrate. Before supplying raw gas and a 
solvent steam in said processing container and processing said processed substrate, where the closing 
motion means of the effluent system of said processing container is closed It is characterized by what raw 
gas is supplied in a processing container, the inside of a processing container is pressurized, and was been 
made to lessen the difference of the pressure in said processing container, and the pressure of the solvent 
steam supplied in a processing container henceforth as much as possible (claim 1). 
[0011] The 2nd substrate art of this invention supplies raw gas and a solvent steam to the processed 
substrate held in the processing container. It is the substrate art which processes a processed substrate. 
After supplying raw gas and a solvent steam in said processing container and processing said processed 
substrate, while supplying said solvent steam and air in said processing container A little effluent is carried 
out from the effluent system of a processing container, and it is characterized by what the raw gas which 
remains in a processing container is made to stick to a solvent steam, and is discharged for where the 
inside of a processing container is pressurized (claim 2). 

[0012] The 3rd substrate art of this invention supplies raw gas and a solvent steam to the processed 
substrate held in the processing container. It is the substrate art which processes a processed substrate. 
Before supplying raw gas and a solvent steam in said processing container and processing said processed 
substrate, where the closing motion means of the effluent system of said processing container is closed 
Raw gas is supplied in a processing container and the inside of a processing container is pressurized. The 
pressure in said processing container. It is made to lessen a difference with the pressure of the solvent 
steam supplied in a processing container henceforth as much as possible. After supplying raw gas and a 
solvent steam in said processing container and processing said processed substrate, while supplying said 
solvent steam and air in said processing container A little effluent is carried out from the effluent system 
of a processing container, and it is characterized by what the raw gas which remains in a processing 
container is made to stick to a solvent steam, and is discharged for where the inside of a processing 
container is pressurized (claim 3). 

[0013] The 4th substrate art of this invention supplies raw gas and a solvent steam to the processed 
substrate held in the processing container. It is the substrate art which processes a processed substrate. 
After supplying raw gas and a solvent steam in said processing container and processing said processed 
substrate, while supplying said solvent steam and air in said processing container A little effluent is carried 
out from the effluent system of a processing container, and where the inside of a processing container is 
pressurized, the raw gas which remains in a processing container is made to stick to a solvent steam, and 
is discharged. While supplying only air in said processing container after that A little effluent is carried out 
from the effluent system of a processing container, and it is characterized by what the raw gas and the 
solvent steam which remain in a processing container where the inside of a processing container is 
pressurized are discharged for (claim 4). 
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[0014] The 5th substrate art of this invention supplies raw gas and a solvent steam to the processed 
substrate held in the processing container. It is the substrate art which processes a processed substrate. 
Before supplying raw gas and a solvent steam in said processing container and processing said processed 
substrate, where the closing motion means of the effluent system of said processing container is closed 
Raw gas is supplied in a processing container and the inside of a processing container is pressurized. The 
pressure in said processing container. It is made to lessen a difference with the pressure of the solvent 
steam supplied in a processing container henceforth as much as possible. After supplying raw gas and a 
solvent steam in said processing container and processing said processed substrate, while supplying said 
solvent steam and air in said processing container A little effluent is carried out from the effluent system 
of a processing container, and where the inside of a processing container is pressurized, the raw gas which 
remains in a processing container is made to stick to a solvent steam, and is discharged. While supplying 
only air in said processing container after that A little effluent is carried out from the effluent system of a 
processing container, and it is characterized by what the raw gas and the solvent steam which remain in a 
processing container where the inside of a processing container is pressurized are discharged for (claim 5). 

[0015] Moreover, the 1st substrate processor of this invention is what embodies said 1st substrate art 
Raw gas and a solvent steam are supplied to the processed substrate held in the processing container. It is 
the substrate processor which processes a processed substrate. The closing motion means for raw gas 
interposed in the raw gas supply line which supplies raw gas in said processing container, A closing motion 
means for little effluents to discharge the little amount of effluents interposed in the effluent duct linked to 
said processing container. The control means which carries out closing motion control of said closing 
motion means for raw gas and the closing motion means for little effluents is provided. Before supplying 
raw gas and a solvent steam in said processing container and processing said processed substrate, by said 
control means While opening said closing motion means for raw gas, said closing motion means for little 
effluents is closed, raw gas is supplied in said processing container, and it is characterized by the thing it 
comes to form the inside of a processing container possible [ pressurization ] (claim 6). 
[0016] The 2nd substrate processor of this invention is what embodies said 2nd substrate art. Raw gas and 
a solvent steam are supplied to the processed substrate held in the processing container. It is the 
substrate processor which processes a processed substrate. The closing motion means for raw gas 
interposed in the raw gas supply line which supplies raw gas in said processing container. The closing 
motion means for solvent steams interposed in the solvent steamy supply line which supplies a solvent 
steam in said processing container, The closing motion means for air interposed in the air supply duct 
which supplies air in said processing container, A closing motion means for little effluents to discharge the 
little amount of effluents interposed in the effluent duct linked to said processing container. The control 
means which carries out closing motion control of said closing motion means for raw gas, the closing 
motion means for solvent steams, the closing motion means for air, and the closing motion means for little 
effluents is provided. After supplying raw gas and a solvent steam in said processing container and 
processing said processed substrate, while opening said closing motion means for solvent steams, and the 
closing motion means for air by said control means Said closing motion means for little effluents is opened 
wide, and it is characterized by the thing it comes to form in a processing container possible [ supply of 
said solvent steam and air ] (claim 7). 

[0017] The 3rd substrate processor of this invention is what embodies said 3rd substrate art. Raw gas and 
a solvent steam are supplied to the processed substrate held in the processing container. It is the 
substrate processor which processes a processed substrate. The closing motion means for raw gas 
interposed in the raw gas supply line which supplies raw gas in said processing container, The closing 
motion means for solvent steams interposed in the solvent steamy supply line which supplies a solvent 
steam in said processing container, The closing motion means for air interposed in the air supply duct 
which supplies air in said processing container, A closing motion means for little effluents to discharge the 
little amount of effluents interposed in the effluent duct linked to said processing container. The control 
means which carries out closing motion control of said closing motion means for raw gas, the closing 
motion means for solvent steams, the closing motion means for air, and the closing motion means for little 
effluents is provided. After supplying raw gas and a solvent steam in said processing container and 
processing said processed substrate, while opening said closing motion means for solvent steams, and the 
closing motion means for air by said control means Said closing motion means for little effluents is opened 
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wide, said solvent steam and air are supplied in a processing container, said closing motion means for 
solvents is closed after that, only air is supplied in a processing container, and it is characterized by the 
thing it comes to form the inside of a processing container possible [ pressurization ] (claim 8). 
[0018] Before according to invention of claim 1 and six publications supplying raw gas and a solvent steam 
in a processing container and processing a processed substrate, where the closing motion means of the 
effluent system of a processing container is closed By supplying raw gas in a processing container, 
pressurizing the inside of a processing container, and lessening the difference of the pressure in a 
processing container, and the pressure of the solvent steam supplied in a processing container henceforth 
as much as possible It can control that a solvent steam liquefies within a processing container by the 
differential pressure of the pressure of the solvent steam supplied in a processing container, and the 
pressure in a processing container. Therefore, the particle generated by liquefaction of a solvent steam can 
be reduced. 

[0019] After supplying raw gas and a solvent steam in a processing container and processing a processed 
substrate, while supplying a solvent steam and air in a processing container according to invention of 
claims 2 and 3 and seven publications The raw gas which remains in the processing container after 
processing can be quickly discharged by carrying out a little effluent from the effluent system of a 
processing container, making the raw gas which remains in a processing container stick to a solvent steam, 
and discharging it. 

[0020] Moreover, after supplying raw gas and a solvent steam in a processing container and processing a 
processed substrate, while supplying a solvent steam and air in a processing container according to 
invention of claims 4 and 5 and eight publications The raw gas which remains in the processing container 
after processing can be quickly discharged by carrying out a little effluent from the effluent system of a 
processing container, making the raw gas which remains in a processing container stick to a solvent steam, 
and discharging it. Moreover, while supplying only air in a processing container, by carrying out a little 
effluent from the effluent system of a processing container, and discharging the raw gas and the solvent 
steam which remain in a processing container where the inside of a processing container is pressurized, 
liquefaction of the solvent steam which remains in the processing container at the time of the exhaust air 
after processing can be controlled, and generating of particle can be controlled. 
[0021] 

[Embodiment of the Invention] Below, the gestalt of implementation of this invention is explained at a detail 
based on a drawing. This operation gestalt explains the case where a resist is removed from the semi- 
conductor wafer W (Wafer W is told to below) using ozone gas. 

[0022] It is the sectional view in which the outline sectional view and dr awin g 2 which show the piping 
network of the substrate processor which drawing 1 requires for this invention show the outline sectional 
view of a substrate processor, and drawing 3 shows the important section of a substrate processor. 
[0023] The wafer guide 20 as a maintenance means by which said substrate processor holds Wafer W 
within the processing container 10 with which processing of Wafer W is performed, and the processing 
container 10, The steam supply means 30 which is a solvent steamy supply means to supply the steam 1 
which is a steam of a solvent in the processing container 10, In the processing container 10, as raw gas 
For example, the ozone gas supply means 40 which is a raw gas supply means to supply ozone (03) gas 2, 
An air supply means 50 to supply air in the processing container 10, and an internal exhaust air means 60 
to exhaust the internal ambient atmosphere of the processing container 1 0, The ozone killer 80 as an 
after-treatment device who removes the ozone in a perimeter ambient atmosphere discharge means 70 to 
discharge the perimeter ambient atmosphere of the processing container 10, and the internal ambient 
atmosphere exhausted out of the processing container 10, and the effluent means 90 (effluent system) 
which carries out the effluent of the drop in the processing container 1 0 are provided. 
[0024] The processing container 1 0 mainly consists of a body 1 1 of a container which has the magnitude 
which can hold Plurality W, for example, 50 wafers, and container covering 12 which opens or closes 
carrying-in / taking-out opening 14 formed in the upper limit of this body 1 1 of a container. 
[0025] The container covering 1 2 is formed for example, in cross-section inverted-L-shaped, and is formed 
possible [ rise and fall ] of the elevator style 15. The elevator style 15 is connected to the control means 
100 (CPU 100 is told to below), for example, arithmetic and program control. By the control signal from 
CPU100, the elevator style 15 operates, and it is constituted so that the container covering 12 may be 
opened or closed. And when the container covering 12 goes up, carrying-in / taking-out opening 14 is 
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opened wide, and will be in the condition that Wafer W can be carried in to the body 1 1 of a container. 
After carrying in and holding Wafer W in the body 1 1 of a container, carrying-in / taking-out opening 14 is 
closed by that the container covering 12 descends. In this case, the clearance between flange 11a 
prepared in the upper limit of the body 1 1 of a container and flange 12a prepared in the lower limit of the 
container covering 1 2 is constituted so that it may be sealed by the seal member 1 6 of the flexible type 
which swells by impregnation of air. Therefore, the inside of the processing container 10 serves as a seal 
ambient atmosphere, and is in the condition that a gas does not leak outside. Moreover, the lock device 
(not shown) which locks the state of obstruction of the container covering 1 2 is prepared in the upper limit 
section of the body 1 1 of a container. 

[0026] In addition, the rubber heater 1 7 is attached in the peripheral face of the body 1 1 of a container, 
and the rubber heaters 18 and 19 are attached in the peripheral face of the container covering 12, and the 
base of the body 1 1 of a container. It connects with the power source which is not illustrated and these 
rubber heaters 17, 18, and 19 generate heat by electric supply from a power source, and they are 
constituted so that the internal ambient atmosphere of the processing container 10 can be maintained to 
predetermined temperature (for example, within the limits of 80 degrees C - 120 degrees C). In this case, it 
is temperature sensor TS1 about the temperature in the processing container 10. It can detect and the 
internal ambient atmosphere of the processing container 10 can be heated to predetermined temperature 
(for example, within the limits of 80 degrees G - 120 degrees C) because the rubber heaters 17. 18, and 19 
generate heat with the control signal from CPU 100 based on that detection temperature. Moreover, dew 
condensation prevention in the processing container 10 is achieved at the rubber heaters 17, 18, and 19. 
[0027] Said steam supply means 30 mainly consists of the pure-water supply line 32 linked to the pure- 
water source of supply 31, a steam generator 33 which is a solvent steamy generation means to evaporate 
the pure water supplied from the pure-water supply line 32, and to generate a steam 1, a steam supply line 
34 which supplies the steam 1 in the steam generator 33, and a steam nozzle 35 which carries out the 
regurgitation of the steam 1 supplied from the steam supply line 34 into the processing container 10. 
[0028] In this case, the end of the pure-water supply line 32 is connected to the pure-water source of 
supply 31. Moreover, the closing motion valve VI and flow-controller FM0 are interposed in the pure-water 
supply line 32 sequentially from the pure-water source-of-supply 31 side. The closing motion valve VI and 
flow-controller FM0 are controlled based on the control signal from CPU100. That is, closing motion 
control of whether the closing motion valve VI pours pure water is carried out, and opening is controlled 
that flow-controller FM0 should adjust the flow rate of pure water. 

[0029] Moreover, the steam generator 33 possesses the sensor (not shown) which detects the oil level of 
the tank 36 of the direct vent system which is the container which supplies pure water, the heater 37 
arranged in the center section in this tank 36, the depth direction, shape of i.e., a perpendicular, of a tank 
36, pressure-sensor PS2 which is a pressure detection means to detect the pressure of the steam in a 
tank 36, and the pure water in a tank 36, as shown in drawing 2 . Thus, in the steam generator 33 
constituted, according to the amount, heating accommodation of the pure water supplied in a tank 36 is 
carried out, and the steam 1 of the specified quantity is generated. That is, pure water is evaporated by 
the heat of the heater 37 according to the touch area of the pure water and the heater 37 which are 
supplied in a tank 36, and the amount of generation (generating) of a steam 1 is adjusted. 
[0030] Moreover, in the tank 36, the temperature sensor (not shown) which detects the temperature of the 
water which is the solvent of a liquid condition, and the temperature control and fault temperature up of a 
heater 37 is arranged. It connects with CPU 100 and these temperature sensors can supervise the yield of 
a steam, and the pressure of a steam now. 

[0031] Moreover, in the steam generator 33, it is detected by pressure-sensor PS2 whose pressure of the 
generated steam is a pressure detection means, and the detecting signal is transmitted to said CPU 100. 
The ebullition condition of pure water is detected by the pressure detected by this pressure-sensor PS2. It 
is more desirable to make exoergic capacity of the heater 37 of the steam generator 33 into max, since a 
steam 1 increases so that a pressure is high. The reason is that it can make supply of the steam 1 of the 
specified quantity smooth. 

[0032] Moreover, the closing motion valve V7 (the closing motion valve V7 for steams is told to below) 
which is a closing motion means for solvent steams in the middle of the steam supply line 34 which 
connects the steam generator 33 and the steam nozzle 35 is interposed. In the upstream (tank 36 side) of 
the closing motion valve V7 for steams in this steam supply line 34, the exhaust pipe way 39 connected to 
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the Myst trap 95 mentioned later has branched, and the closing motion valve V5 is interposed in this 
exhaust pipe way 39. Moreover, orifice 39a is interposed in the exhaust pipe way 39 between the closing 
motion valve V5 and the Myst trap 95, and it controls that the pressure in the steam generator 33 declines 
rapidly. Moreover, atmospheric-air communicating tube way 39b which is open for free passage to an 
atmospheric-air side through the closing motion valve VI 5 is connected to the exhaust pipe way 39, and 
when draining the water in the steam generator 33, it is constituted so that it may become the intake of 
air. 

[0033] It connects with CPU 100, respectively, and said closing motion valve V7 for steams and closing 
motion valve V5 are constituted so that a switching action may be controlled based on the control signal 
from CPU 100. In this case, according to the minimum amount (threshold) of the amount of supply of the 
steam 1 supplied in the processing container 10, closing motion control of the closing motion valve V7 for 
steams and the closing motion valve V5 is carried out. Moreover, it connects also with pressure-sensor 
PS1 which is the container pressure detection means arranged in the processing container 10, CPU 100 
measures the pressure in the pressure-sensor PS1 processing container 10 twisted and detected, and the 
pressure of the steam in the steam generator 33 detected by pressure-sensor PS2, and closing motion 
control of the closing motion valve V7 for steams and the closing motion valve V5 is carried out. Thus, by 
constituting, the steam 1 of the pressure in the processing container 10 and the pressure more than 
equivalent can be supplied in the processing container 10. In addition, beforehand, if CPU 100 is made to 
memorize the pressure in the processing container 10 at the time of processing as data, this data and the 
pressure of the steam generated by the steam generator 33 are measured, and closing motion control of 
the closing motion valve V7 for steams and the closing motion valve V5 can be carried out. 
[0034] Moreover, the pure water discharged from the steam generator 33 is connected to the exhaust pipe 
way 39 through pure-water exhaust pipe way 39c which interposes the closing motion valve VI 4. In 
addition, it connects with CPU100, and the closing motion valve VI 4 is constituted so that closing motion 
control may be carried out by the control signal from CPU 100. 

[0035] On the other hand, the ozone gas supply means 40 mainly consists of an ozone gas supply duct 42 
(raw gas supply line) which supplies the ozone gas 2 from the ozone gas generation means 41 and the 
ozone gas generation means 41, and an ozone gas nozzle 43 of the pair which carries out the regurgitation 
of the ozone gas 2 from the ozone gas supply duct 42 to the both sides in the processing container 10. 
[0036] In this case, as shown in drawing 3, the ozone gas generation means 41 is passing between the 
discharge electrode 45 with which the oxygen (02) as radical gas used as a raw material is connected to 
RF generator 44, and high-frequency voltage's is impressed, and 46, and is generating ozone (03). The 
switch 48 is interposed in the electrical circuit 47 which connects these RF generators 44 and discharge 
electrodes 45 and 46. A switch 48 is controlled based on the control signal from CPU 100. That is, it is 
controlled whether a switch 48 generates ozone. 

[0037] Moreover, the closing motion valve V8 (the closing motion valve V8 for ozone is told to below) 
which is a closing motion means for raw gas is interposed in the ozone gas generation means 41 side, and 
the air supply line 57 (air supply duct) connected to secondary [ of this closing motion valve V8 for ozone ] 
(processing container 10 side) at the air source of supply 55 of the air supply means 50 is connected to 
the ozone gas supply duct 42. The closing motion valve V4 (the 1st closing motion valve V4 for air is told 
to the below) and orifice 58 which are the 1st closing motion means for air are interposed in this air supply 
line 51. Moreover, in the air supply line 57, the branched pipe 59 linked to the upstream and the 
downstream of an orifice 58 has branched, and the closing motion valve V3 (the 2nd closing motion valve 
V3 for air is told to below) which is the 2nd closing motion means for air is interposed in this branched pipe 
59. It connects with CPU100, and the closing motion valve V8 for these ozone and the 1st and 2nd closing 
motion valves V4 and V3 for air are switched and closing motion controlled based on the control signal 
from CPU100. In supplying ozone gas 2 by this control, while opening the closing motion valve V8 for 
ozone, it closes the 1 st closing motion valve V4 for air. Moreover, in supplying air, while closing the closing 
motion valve V8 for ozone, it opens the 1st closing motion valve V4 for air. In this case, in the condition of 
having closed the 2nd closing motion valve V3 for air, a flow rate is extracted and, as for the air supplied 
from the air source of supply 55, the air of a small flow rate (small purge) is supplied by the orifice 58 in 
the processing container 10. Moreover, if the 2nd closing motion valve V3 for air is opened wide, since the 
air supplied from the air source of supply 55 will flow a branched pipe 59, the air of a large flow rate (large 
purge) is supplied in the processing container 10. In addition, in suspending supply of ozone gas 2 and air, it 
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closes both the closing motion valve V8 for ozone, and the 1st closing motion valve V4 for air. In addition, 
it is also possible to use a cross valve instead of the closing motion valve V8 for ozone and the 1st closing 
motion valve V4 for air. 

[0038] On the other hand, an air supply means 50 to supply air possesses the heating gas supply means as 
a gas supply means to supply the gas for the temperature ups of the purge in the processing container 10, 
or the wafer W in the processing container 1 0. This heating gas supply means possesses the air nozzle 54 
of the pair which carries out the regurgitation of the hot air 3 supplied from the hot-air generator (gas 
heating means) 52 which heats the air supplied from the 1st air supply line 51 which supplies air, and this 
1st air supply line 51, and is made to generate a hot air 3, the 2nd air supply line 53 which supplies the hot 
air 3 in the hot-air generator 52, and the 2nd air supply line 53. 

[0039] In this case, the air source of supply 55 is connected to the end of the 1st air supply line 51. 
Moreover, the closing motion valve V2 which are flow-controller FM1, a filter F1, and a closing motion 
means sequentially from the air source-of-supply 55 side is interposed in the 1st air supply line 51. While 
these closing motion valve V2 and flow-controller FM1 are connected to CPU 100 and the right or wrong of 
supply of air are controlled based on the control signal from CPU100, the amount of supply of air is 
controlled. Moreover, the heater 56 which heats air is arranged in the interior of the hot-air generator 52. 
Moreover, the closing motion valve V6 which is a closing motion means is interposed in the 2nd air supply 
line 53. This closing motion valve V6 is controlled by CPU 100 which is a control means. 
[0040] The effluent means 90 possesses the Myst trap 95 which consists of the cooling section 92 linked 
to the 1st effluent duct 91 connected to the pars basilaris ossis occipitalis of the processing container 10, 
and this 1st effluent duct 91, and reservoir 95a linked to the downstream of this cooling section 92, and 
the 2nd effluent duct 93 connected to the pars basilaris ossis occipitalis of reservoir 95a. The effluent 
system is constituted by said 1st effluent duct 91, the cooling section 92, the Myst trap 95, and the 2nd 
effluent duct 93 grade. Moreover, the closing motion valve V11 and the closing motion valve VI 2 for little 
effluents which is a closing motion means for little effluents to perform an opposite switching action are 
interposed in the by-pass line 94 which the closing motion valve V1 1 for effluents which is a closing motion 
means for effluents is interposed in the 1st effluent duct 91, and interposed orifice 94a linked to the 
upstream and the downstream of this closing motion valve V1 1. 

[0041] It connects with CPU100 and closing motion control of the closing motion valve V11 for these 
effluents and the closing motion valve V12 for little effluents is carried out based on the control signal from 
CPU 100. 

[0042] For example, in the wafer temperature up process which supplies a hot air in the processing 
container 10, although both the closing motion valve VII for effluents and the closing motion valve V12 for 
little effluents are closed, when supplying ozone gas in the processing container 10, the closing motion 
valve VI 2 for little effluents is opened wide. Moreover, ozone gas is supplied in the processing container 
10, and the double door clausiliums V1 1 and VI 2 are closed by the predetermined pressure in the pre 
pressurization process which carries out preliminary pressurization in the inside of the processing 
container 10. Therefore, since the ozone gas supplied in the processing container 10 can raise the 
pressure of processing container 10 **** in a pre pressurization process Differential pressure of the 
pressure of the steam supplied in the processing container 10 in the case of 03 / steam treatment 
process of removing the resist which supplies ozone gas and a steam in the processing container 10, and 
adheres to Wafer W henceforth, and the pressure in the processing container 10 can be lessened as much 
as possible. Thereby, liquefaction of the steam in the processing container 10 can be controlled, and 
generating of particle can be controlled. In addition, at the time of 03-/ steam treatment process, the 
closing motion valve V12 for little effluents is opened wide. 

[0043] Moreover, after 03-/steam treatment process is completed, at the time of the steam / air supply 
process which supplies a steam and air (air) in the processing container 10, and the postpressurization 
process which supplies only air in the processing container 10 after that, the closing motion valve V1 1 for 
effluents is closed, and the closing motion valve V12 for little effluents is opened wide. Since an effluent is 
carried out through the closing motion valve V12 for little effluents while a steam and air are supplied in 
the processing container 10 in a steam / air supply process by doing in this way, a steam can adsorb and 
discharge the ozone gas which exists in the processing container 10 after 03 / steam treatment. 
Moreover, in a postpressurization process, since an effluent is carried out through the closing motion valve 
VI 2 for little effluents and the inside of the processing container 10 is pressurized while only air is supplied 
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in the processing container 10, liquefaction of the steam which exists in the processing container 10 at the 
time of the effluent after 03 / steam treatment can be controlled 

[0044] In addition, the closing motion valve V13 is interposed in the 2nd effluent duct 93. In this case, since 
a possibility that ozone may remain is in liquid, the 2nd effluent duct 93 is opened for free passage by the 
effluent system 1 23 (ACID DRAIN) only in works and for acids. 

[0045] In addition, the empty prevention sensor, the effluent initiation sensor, the effluent halt sensor, the 
liquid exaggerated sensor, etc. are arranged sequentially from the bottom at the Myst trap 95 (not shown). 
In this case, each sensor is connected to CPU100 as well as said closing motion valve V1 1 for effluents, 
the closing motion valve V12 for little effluents, and the closing motion valve V13 although not illustrated. 
And based on the detecting signal from a sensor, closing motion control of the closing motion valve V1 1 for 
effluents, the closing motion valve V12 for little effluents, and the closing motion valve V13 is carried out 
[0046] Moreover, if a drop is accumulated to some extent in the Myst trap 95 and an oil level is detected 
by the effluent initiation sensor (not shown) If the detecting signal from an effluent initiation sensor is 
transmitted to CPU 100, the closing motion valve V13 is wide opened with the control signal from CPU 100, 
an effluent is started and an oil level is detected by the effluent halt sensor (not shown) The detecting 
signal from an effluent halt sensor is transmitted to CPU 100, by the control signal from CPU 100, the 
closing motion valve V13 is stopped and an effluent is suspended. Moreover, if the height of an oil level 
attains even a liquid exaggerated sensor (not shown), the alarm signal from a liquid exaggerated sensor will 
be inputted into CPU 100. On the other hand, when the oil level is less from the empty prevention sensor 
(not shown), an inhibiting signal is inputted into CPU100 from an empty prevention sensor, and it is 
constituted so that the closing motion valve V13 may be closed with the control signal from CPU 100. All 
drops flow by this empty prevention sensor, the inside of the Myst trap 95 becomes empty, and the 
situation which ozone gas 2 leaks in the effluent system only in works and for acids can be prevented. 
[0047] Moreover, the exhaust pipe way 1 10 is connected to the upper part of the Myst trap 95, and the 
exhaust manifold 81 is interposed in this exhaust pipe way 110 with the ozone killer 80 one by one. 
[0048] Said Myst trap 95 is constituted so that a gas and a liquid may be separated and discharged. That 
is. the steam 1 and the ozone gas 2 which are discharged out of the processing container 10 through the 
1st effluent duct 91 flow in the Myst trap 95 through the cooling section 92. In this case, the steam 1 
exhausted out of the processing container 10 is cooled and condensed while passing through the inside of 
the cooling section 92. The drop which the steam 1 condensed and liquefied is dropped at the Myst trap 
95. On the other hand, ozone gas 2 is introduced in the Myst trap 95 as it is. Thus, the internal ambient 
atmosphere exhausted from the processing container 10 is divided into ozone gas 2 and a drop, the 
separated ozone gas 2 is exhausted by the exhaust pipe way 110, and the effluent of the drop is carried 
out to the 2nd effluent duct 93. 

[0049] On the other hand, the ozone killer 80 who is a raw gas decomposition means is constituted so that 
ozone may be pyrolyzed into oxygen with heating. Whenever [ stoving temperature / of this ozone killer 
80 ] is set as 400 degrees C or more. In addition, it is more desirable to constitute so that the ozone killer 
80 may be connected to the uninterruptible power supply in works (not shown) and an electric power 
supply may be stably performed from an uninterruptible power supply also in the time of interruption of 
service. It is because the ozone killer 80 can operate, ozone can be removed and insurance can be planned 
also in the time of interruption of service. In addition, inside the ozone killer 80, when a gas expands rapidly, 
since the internal exhaust air path is spiral, the ozone killer 80 becomes an exhaust back pressure. 
[0050] Moreover, the temperature sensor (not shown) as an actuation detection means to detect the 
ozone killers 80 operating state is prepared for the ozone killer 80. This temperature sensor is constituted 
so that whenever [ stoving temperature / of the ozone killer 80 ] may be detected. Moreover, the 
temperature sensor is connected to CPU 100, the detecting signal from a temperature sensor is 
transmitted to CPU 100, and it judges whether sufficient preparation is complete by the ozone killer 80 
decomposing ozone into oxygen based on the detecting signal from a temperature sensor. A pyrolysis is 
carried out, ozone serves as oxygen, and this oxygen is exhausted by the ozone killer 80 from the exhaust 
air system 122 (ACID EXAUST) only in works and for acids. Moreover, since the inside of the ozone killer 
80 serves as an elevated temperature (for example, 400 degrees C), it supplied cooling water from the 
cooling water source of supply (not shown), and has cooled. The effluent of the cooling water with which 
cooling was presented is carried out from an effluent system (not shown). 

[0051] The exhaust manifold 81 is constituted so that it may gather and exhaust air of the whole 
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equipment may be performed. Moreover, to the exhaust manifold 81, two or more installation of the piping 
(not shown) for incorporating the ambient atmosphere on the tooth back of a processor was carried out, 
and it has prevented that ozone gas 2 is around spread from a processor. Furthermore, it connects with 
the exhaust air system 122 (ACID EXTHAUST) only in works and for acids, and an exhaust manifold 81 
functions as a unification location of the various exhaust air before passing in the exhaust air system only 
for acids. 

[0052] Moreover, the concentration sensor (not shown) which detects an ozone level is formed in the 
exhaust manifold 81. It connects with CPU 100, and the detecting signal from a concentration sensor is 
transmitted to CPU 100, and the concentration sensor formed in the exhaust manifold 81 grasps the ozone 
killer s 80 ozone removal capacity based on the ozone level detected by the concentration sensor by 
CPU100, for example, supervises leakage of the ozone gas 2 by the ozone killers 80 failure. 
[0053] As mentioned above, the closing motion valve V12 for little effluents connected to juxtaposition at 
the closing motion valve V1 1 for effluents and this, the cooling section 92, and the Myst trap 95 are 
interposed all over the effluent duct 91 from the processing container 10, and the ozone killer 80 is 
connected to the exhaust pipe way 110 which constitutes the exhaust air system from this Myst trap 95. 
Furthermore, the compulsive exhaust pipe way 62 which the internal exhaust air means 60 is established in 
the form where said Myst trap 95 is bypassed from the processing container 10, attracts the gas in the 
processing container 10 compulsorily by the ejector 63 which constitutes the compulsive exhauster style 
which is the component, and is returned to the exhaust air system outlet side of the Myst trap 95 is 
formed. In addition, exhaust pipe way 62a which interposed the closing motion valve V18 is connected to 
the compulsive exhaust pipe way 62, and the exhaust air which flows the compulsive exhaust pipe way 62 
is exhausted through exhaust pipe way 62a in the exhaust air system 1 22 (ACID EXTHAUST) only in works 
and for acids. 

[0054] An internal exhaust-air means 60 mainly consists of compulsive exhauster styles possessing the 
ejector 63 interposed in the downstream of the compulsive exhaust pipe way 62 which connects said 
exhaust pipe way 110 with the exhaust-air section 61 prepared in the processing container 10, and this 
exhaust-air section 61, the 1st exhaust-air closing-motion valve VI 0 which is the closing-motion means 
interposed in the compulsive exhaust pipe way 62, and this 1st exhaust-air closing-motion valve V10. 
Moreover, when the pressure of the processing container 10 becomes high unusually at the lower part of 
the processing container 10, and the downstream of the 1st exhaust air closing motion valve V10 of the 
compulsive exhaust pipe way 62, the auxiliary exhaust pipe way 68 which interposed the relief valve valve 
flow coefficient 2 for making the ambient atmosphere in the processing container 10 release is connected. 
Moreover, exhaust pipe way 64a for the branching exhaust pipe way 64 being connected between the 
ozone killers 80 and manifolds 81 in the upstream of the 1st exhaust air closing motion valve V10 and the 
exhaust pipe way 1 10 of the compulsive exhaust pipe way 62, and the 2nd exhaust air closing motion valve 
V9 and damper 65 being interposed in this branching exhaust pipe way 64, and performing the exhaust air 
within a case 71 is also interposed (refer to drawing 2 ). 

[0055] In this case, it connects with CPU 100, and said exhaust air closing motion valves VI 0 and V9 and 
damper 65 are constituted so that actuation control may be carried out based on the control signal from 
CPU 100. 

[0056] Moreover, using the negative pressure produced by supplying the air supplied from the air source of 
supply 55 of said air supply means 50 through a closing motion valve (not shown) to a part of compulsive 
exhaust pipe way 62 (ejector 63), the ejector 63 of a compulsive exhauster style is constituted so that the 
suction exhaust air of the steam 1 and the ozone gas 2 in the processing container 10 can be carried out 
compulsorily. Thus, it connects with CPU100, and the compulsive exhauster style constituted, i.e., the 
closing motion valve of an ejector 63, (not shown) is constituted so that actuation control may be carried 
out based on the control signal from CPU 100. 

[0057] The perimeter ambient atmosphere discharge means 70 possesses the effluent duct 72 where an 
end is connected to the lower part of the case 71 which surrounds the perimeter of the processing 
container 10, and this case 71, and the other end is connected to the effluent system 123 (ACID DRAIN) 
only in works and for acids. 

[0058] In this case, the downflow of pure air is supplied from the upper part, and while preventing that the 
internal ambient atmosphere of a case 71, i.e., the perimeter ambient atmosphere of the processing 
container 10. leaks outside by this downflow, it is washed away caudad and made to be easy to flow into 
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exhaust pipe way 64a and the effluent duct 72 in the case 71. In addition, the concentration sensor (not 
shown) as a surrounding concentration detection means to detect the ozone level in the perimeter ambient 
atmosphere of the processing container 10 is formed in the case 71. It connects with CPU100, and the 
detecting signal from a concentration sensor is transmitted to CPU 100, and this concentration sensor 
senses the leakage of ozone gas 2 based on the ozone level detected by the concentration sensor. 
[0059] Next, down stream processing using the substrate processor concerning this invention is explained 
with reference to the method of the sequence control of the control unit shown in the flow chart shown in 
drawin g 4 f and Table 1 . 
[0060] 

[Table 1] 
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[0061] First, in the condition of having held Wafer W in the processing container 10, that a hot air should be 
supplied in the processing container 10, with a control unit (CPU 100), while the closing motion valves V2 
and V6 of the air supply means 50 are opened wide The 2nd exhaust air closing motion valve V9 is opened 
wide, and the hot-air generator 52 operates. The hot air 3 heated by about 280 degrees C is supplied in the 
processing container 10, and the temperature up of the ambient temperature of Wafer W and the 
processing container 10 is carried out to predetermined temperature (for example, 80 degrees C - 90 
degrees C) from ordinary temperature (25 degrees C) (wafer temperature-up process: step 1). 
[0062] Next, the ozone gas generation means 41 which is an ozone gas supply means impresses high- 
frequency voltage to the oxygen (02) operated and supplied, and generates ozone (03) gas. A control unit 
(CPU100) opens the closing motion valve V8 for ozone wide, and supplies ozone gas 2 in the processing 
container 10 while it changes the closing motion valve V12 for little effluents into an open condition (the 
closing motion valve V1 1 for effluents is a closing condition) (ozone (03) supply process: step 2). Supply of 
this ozone gas 2 is performed for example, between 180sec(s). Subsequently, the closing motion valve V12 
for little effluents is changed into a closing condition, ozone gas 2 is supplied in the processing container 
10, and preliminary pressurization of the ambient atmosphere in Wafer W and the processing container 10 is 
carried out (pre pressurization process: step 2-1). Supply of this ozone gas 2 is performed for example, 
between 30sec(s). By doing in this way, the inside of the processing container 10 can be pressurized and 
differential pressure with the pressure of the steam 1 supplied in the processing container 10 from the 
steam supply means 30 can be lessened as much as possible in 03 / steam treatment process mentioned 
later. Therefore, generating of particle can be controlled while being able to control that a steam 1 
liquefies. 

[0063] Next, while operating the ozone gas generation means 41, opening the closing motion valve V8 for 
ozone wide and supplying ozone gas 2, operate the steam supply means 30 and the closing motion valve V7 
for steams is opened wide. A steam 1 is supplied in the processing container 10, a steam 1 (solvent steam), 
ozone gas 2 (raw gas), and heat act on a resist, and processing for deteriorating the resist of a property 
which does not melt into water in water solubility is performed (03/steam~treatment process: step 3). At 
this time, a closing condition and the closing motion valve V12 for little effluents are controlled for the 
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closing motion valve V1 1 for effluents by the open condition (step 3 reference of Table 1). 
[0064] After performing 03-/steam treatment process time suitably, while closing the closing motion valve 
V8 for ozone, the 1st closing motion valve V4 for air is opened. Since the 2nd closing motion valve V3 for 
air is closed at this time, a flow rate is extracted and, as for the air supplied from the air source of supply 
55, the air of a small flow rate (small purge) is supplied by the orifice 58 in the processing container 10. 
The closing motion valve V7 for steams is wide opened by supply and coincidence of this air, and a steam 1 
is supplied in the processing container 10 at them (a steam / air supply process: step 3-1 X This steam / 
air supply process are performed between about 30 sec(s). In this steam / air supply process, since a 
steam and air (small purge) are supplied in the processing container 10 and the effluent (discharge) of a 
small amount of steam 1 and the ozone gas 2 is carried out through the closing motion valve V12 for little 
effluents, the steam 1 supplied in the processing container 10 adsorbs, and the ozone gas 2 which remains 
in the processing container 10 is discharged with it Therefore, discharge of ozone gas 2 can be made 
quick. 

[0065] After performing a steam / air supply process predetermined time (for example, 30sec(s)), while 
closing the closing motion valve V7 for steams, the 2nd closing motion valve V3 for air is opened wide, the 
air of a large flow rate (large purge) is supplied in the processing container 10, and the inside of the 
processing container 10 is pressurized (postpressurization process: step 3-2). According to this 
postpressurization process, it can control generating of particle while the pressure in the processing 
container 10 can be heightened further, can prevent the rapid pressure drop produced in the case of future 
exhaust air processes (air purging) and can control liquefaction of the steam 1 in the processing container 
10. 

[0066] After performing a postpressurization process, while changing the 2nd closing motion valve V3 for 
air into an open condition and closing the closing motion valve V12 for little effluents, the closing motion 
valve V1 1 for effluents is opened wide, and a lot of air is supplied in the processing container 10 (air 
purging: step 4). This air purging is performed for example, between 20sec(s). After performing this air 
purging predetermined time (for example, 20sec(s)), the closing motion valve V1 1 for effluents is closed, 
and the effluent system of the processing container 10 is opened (pressure disconnection: step 5). This 
pressure disconnection is performed for example, between 10sec(s). Henceforth, multiple times, for 
example, by carrying out repeatedly 7 times (steps 6-19), the steam 1 and the ozone gas 2 which remain in 
the processing container 10, and air are permuted, and washing processing of Wafer W ends this air purging 
and pressure disconnection. 

[0067] In addition, although the above-mentioned operation gestalt explained the case where a processed 
substrate was Wafer W, a resist is removable similarly about for example, LCD substrates other than Wafer 
W. 

[0068] 

[Effect of the Invention] Since it is constituted as mentioned above according to this invention as 
explained above, the following effectiveness is acquired. 

[0069] 1) Before according to invention of claim 1 and six publications supplying raw gas and a solvent 
steam in a processing container and processing a processed substrate, where the closing motion means of 
the effluent system of a processing container is closed By supplying raw gas in a processing container and 
pressurizing the inside of a processing container Since it can control that can lessen differential pressure 
of the pressure in a processing container, and the pressure of the solvent steam supplied in a processing 
container as much as possible, and a solvent steam liquefies within a processing container by this 
differential pressure The particle generated by liquefaction of a solvent steam can be reduced. Therefore, 
improvement in the product yield can be aimed at. 

[0070] 2) After supplying raw gas and a solvent steam in a processing container and processing a 
processed substrate, while supplying a solvent steam and air in a processing container according to 
invention of claims 2 and 3 and seven publications The raw gas which remains in the processing container 
after processing can be quickly discharged by carrying out a little effluent from the effluent system of a 
processing container, making the raw gas which remains in a processing container stick to a solvent steam, 
and discharging it. Therefore, while being able to aim at improvement in the product yield, improvement in a 
throughput can be aimed at. 

[0071] 3) After supplying raw gas and a solvent steam in a processing container and processing a 
processed substrate, while supplying a solvent steam and air in a processing container according to 
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invention of claims 4 and 5 and eight publications The raw gas which remains in the processing container 
after processing can be quickly discharged by carrying out a little effluent from the effluent system of a 
processing container, making the raw gas which remains in a processing container stick to a solvent steam, 
and discharging it. Moreover, while supplying only air in a processing container, by carrying out a little 
effluent from the effluent system of a processing container, and discharging the raw gas and the solvent 
steam which remain in a processing container where the inside of a processing container is pressurized, 
liquefaction of the solvent steam which remains in the processing container at the time of the exhaust air 
after processing can be controlled, and generating of particle can be controlled. 
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tt. xr%flttft-rs»icr>xr«*&«iS5 1 corn 

l<Dxrea&«K5 l*>6>«tS3tl/cxT*ttI»UT* 

flfl^#£2) 524, *9 hxT^**U-*5 2W©* 

^ h X7 3 ^rfttSt ^^2 ©X7«l&f 5 3 d: , ^2 50 
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"T*— *tcDxr /X;l/5 4 4£JUiLTO& 0 
[00391 CCDti^. « 1 0X7ttfetffi5 1 <D-3g 

cci*. X769SS5 s&mmztix^z. */c, 

xT«&<g8S5 l«ctt % X7ffil&i5 5»6«t 

B8W#V2<!:WHJ3*rCt>-5. C*i6RIB3#V2 4i56 
i3>FD-7FMHJ k CPU 1 0 OCCffi^StlT, 
CPU 1 0 Ofrh<DfflWm^&mr}\,*XX-T<Dm$<DJE 

wcb, x7«tst-^5 6*sseasntc^. 

*fc % l2©x7Mt»53«C« 4 nn^srA&n 

[0040] »ft#S9 0 tt, «9$8 1 oojggptcjg 

lCcSN*T4JfttP»9 2 4, C©«^ffi9 2<DTifc»JlC 
SSK a r&««99 5 a tfrhteZ ^hh5^95 
4. 5 a.©JSacc«iKSti/c^2 0SRK«IS9 

3£«rft«urc>*. ffTe910SHK«RS9 1. 
9 2. 5* h h^v79 5 RVS 2 CDSfStSB 9 33?K 

m?Z>**)y << X9 4 a£:frKL/t/W^*®89 4tC 

[0041] cftbmmmmm&vii±'j>mimmmm 
#vi2tt. cpu i o occjgtss*rt\ cpuioo* 

[0 04 2] WAK, 0fl«C*? hx7*ft 

l&T^^x^3arfi^i>c^r«. SfiRfflMBB^FViii 

SSI 0tofcm&2tiZ*V>jjXKJ:r>X9&&§&l 

ssi ort{c*!/>^4*^a*ett&o-c^x^w«c 

fff-r^U^ h «:l»St 40 3 /IJafillgflDlSJC 
1 Oft<DKt>t<DK?>m:*^&ftl f C'J>rj:<?Zc±&X 
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mmmm&fiv mtmm. s nr <, > s . 

[0043]*/c. O 3 /OSSWSlHiWMfT 
MUSSl 0rt(C7K^mt^ (XT) ^m^t-siiti 
/xTtttSIfl©^. Rtf. f ©&tc. jniiggl 0 

?ffifflPfiB3# Vilnius *i. ^tt^HHftViztfH 
ificcfco-a*. toSSSi ortcofc^m^xr^eMS 

xvisttx *7m$&>mm o x m m-r s c <t #-c £ s . 
^jac^ftswiw-r s c <t #-c s. 

[0044]&fe. &2<D$£*R9 3KH, BJSi#V 

ssti#*s©-e. mzmm'g'&Q 3«. xitrt©® 

#ffl©Sf«iKl 2 3 (AC I D D R A I N ) t£ jSj! § 20 
tin vs. 

tc. ^H»±-b>^. PjgP3^-fe>1f. St«(?±-fe>-9-. 

vii. ^sgf?gfflgum^fvi2. pa^vi3<ti3)«tccp 

Ul OOK&^tl-COS,, fit. -fe>1f^6©«iai 

i2. ^^vi^s^^SUaisns^^Ki^-p-c^s., 

[004 6] h 5rtCC*>S 30 

10 0Kl£ji3*V CPU 1 0 Ofrh<DMmmmt£-o 
rg§EB#Vi3*pafeL,TSF«*spgte$ti. fKS*5gf^{f 
(H^thO tc-CtfctiJStlSt. gfMf#±-b> 

if*>6©t£ffi(i^#cpu i o OK-esisti. cpui 

0 0 *^©$fliSfi#tc i orpaK#Vi3S:^±U-Cgf?8t 
rtWjJtStiS. ?SM©ig§*5jg^-/N-— fe>-y- 

(a^tf-r> st-it-rs^, **-/■«— fe>i^*^©s 
Sft^cpu i o otcA^j^ns. — 40 

±-fe>^ (Hg^-trr) J;»)Tlilori,>-2>«^{c(i. SBS 
±-b>1fA^^±fI^CPU 1 OOtCA^Sti. CP 

uioo*> e>©$ufflft^f cc <fc o r biiej# v i3*m c s <t 

^fcfgi&^tiTOS. C ©Mfiih-fe <fcoT$«8# 

x 2 #itirt©&i?ffl©gE&3£ { ciitB-r -5. mm*Vi±-? 

SCttf-C^S. 

[0047] J/c, ;^H-7;y95 ©JbSfKC 'JgESv 

-"tsgi i o*sjg^3nri>o. c©gf^g8§] i otcm 

^*V r >+7-8 0<!:gfS,^x^-jUK8 1 t^/MS:;* ft 50 
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[0 04 8] luiesx h h7^95ii. m»ts»<t 

fHl©gf?S<Bf59 1 ^LT&g-ggl 0rt*P6^-'Effl<•^ 
tlS;fc^mlR-■/:tV'•>:tf;-•.2a5. ^*Pgi59 2ZftUX 
h h^?:/95-c?£tiSJ:^icfc-,TOS. c©it 

9 2rt^3ii§-rsp^«:^io$nrs^?ns. 
£tis. — *-y>?y^2«. ^©sssxhh^-^ 

7*9 5F«9(CaSA3tlS. CCJC^tCOr. ^H^gl 0 

*^gfm3n/crt5P^ffl^. ^-y>*'^2i?g-iS{C7> 

fftb. 7>i»$nfc^y>*'^2«. #ESVg?&l 1 Otcgf 
S3tl. f«?iS«. ^2©Sffglf-fS9 3(Cgf-fi-SnSJ:^ 
tcSc-^-cos. 

[0049] -77. *ftS?2^7>M*S-C*S*y>*7 

tjfj-xsn-cos. t©*V">*^-8 0©tag»Slttt. 
t«lx.«4 0 O^fcLhCCfSSestrCOS. =tV>* 
7-80tt. X^rt©^f?^®^g (0^-T) (CS 

«*&*^f *>tis<fc -5 «:«^-rs^*5»f; <?mn$r 
s. 

[0 05 0] */c. ^-v> + ^-8 ota*. ^y>+^ 
-8 o©f^tt^ ; r^:^•^i■rs^ / pi^l«*-■^J#s< , : Lr©?ag 
42>i^ (ias-i±-r) *i^"3nri>s. c©?as-fe>-9- 
w. *v>*7-8 owfln^iais^Hi-rsji^-c^fiX 

Shtl'S. igIS-fe>t7-«. CPUIOOCCS^ 

SnrfcO. SK-b>t4>f.CDtl , }ifi'CPU 1 00 

ffit>m-ox ^ s*^JW-rs<i:^ tc^c oros. *v>* 

7-8 0tcj:-,-C^5T(e$*ir*y>«^4^0. c 
©fgM«. XJ©F»1©f*gl?ffl©g|;mm 1 2 2 (AC I D 
EXAUST) ^6Sfm-*nS„ */c. *V>*7-8 
O^WiSiS (m«4 0 0X) <t^S/c«f>. ^)*^f^ 

•«*«•}&* (H^-ii-r) *^«#&L/r^iPbrt^s. 

[005 1 ] S^-vx^-jU H 8 1 «. Kg^<*©Sf^ 
^a^L/-C^T-5<fc'!j(cf*lfS3 tiros. Sfc. iS?- 
*-Jl/H8 1(c». ^il^-g^"S©-5fflm$:IR0^ty/c 

V>72^2*5jgH K :ffiKTS©?:l%±L/rt»S. jgCC. 
i!v-*-^H8 Hi. XlSrt©gE#ffl©P^mi 2 
2 (AC ID EXTHAUST)(Cgi31itfc'), 
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z>m&t>-v- mfrsit?) rawehru 

CPU 1 0 OtCfggSSttTfcD. i&9--fe>-t>-;fr>6©&fcB 

{l-5f#cpu i ootcfcjgsft. cpuioocct. 

*7-8 0©&|^k:<fcS*v'>;tfX2©ii&£&mT£ io 

too53] ±ia©<t^«:. s&ass i ofrhvmwg 
S89 i*cc. ^jgfflga&WViiRo-cnccM^JK:^^ 
nfciJ>SSfj«flH^E3^Vl2i. 2t. 5 X h h 

©gf^=&«fS-r^gfS«?si l occ*^/>+7-8 o 

ti^hh77^95 ©gEJeUSfflPffflKMT^JgFSm 

?86 2#ta:we>tt-ct,>s. &ffl$m i gffie2iat 

fflfflfrV l8ZftW> b /cgMnSB 6 2a #jg£§ 3 tit 4s 

o . &fflmim$&6 2 ^n-spm?:gFmms§6 2 a * 

:fM,TIW3©&l?ffi©gEm3i 1 2 2 ( A C I D EX 
THAUST) (CgMrr*<fc^{c&-?-t<,>£. 

C0054] pj&m^m 6 0 ». aauss 1 0 tvcm 
weti/cSFMSP6 1 i. c©^msi56 1 itafegftmss 

t. . C©fg 1 ©PM^^Vio®T?«ffliJK:/M$3 tiZ ■< 

©mioSFmPiH^Vio©TiSW«:fJ73-Ma§;gl 0 
©E^tffHsTtcilf <^ofci# (cteSSSi 1 0 rt©#ffl 

M£a?&3i**;fc»©£±#c v 2 ^taofcrattSFm 
m i ©gfm^&^vio©±?j£fflij<!:gfm'gss 1 1 o tc*m 

8Fm^86 4*s8£&3#VC*$«3. C©#&|IE§mSe6 4 40 
(C«. ^2©gtmea^V9<!:y>^-6 5*s^3*l. 
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gfc. ^-X7 lrt©9tSv*tf 5fc«>©8fM«8e6 4 a 
fe/>-g:$ilTt>-2> O 2 #98) . 
[0055] C©ti^. BuI2gFmiiE3^Vi0. V 9R£f 
*»t6 5tt. CPU 1 0 OKJgigSSn-C. CPU 10 
0 *» 6©SMffiifi-5f tcg-3(, » TfMWttP S *i * J: 9 «c«j&£ 

[0056] ifc, 3£i&WE««S8i©-f V>s. * * 6 3 tt. 
i?lHxy«ja#&5 0©xT{ft£jiS5 SfefeftttSh* 
XT*. I§BS# (S^thT) ^Ur^M»««B6 2 
©-gp (-fj?x>ji63) {cmj&-T5Ci«:J;or^u 
SfiBE*f«JfflUr . MISS 1 0 rt©*liSv 1 RCWV 

»*6 3<K>HSn# (HSrST) «. CPU lOOtCSi^ 
Stir. CPU 1 0 0*>£©$fl©m^tCg-?(,>-Cf13a>33J 

[0057] 8ffl£B«SF«3M87 0 «. MUSS 1 0 
©jgB£'SiBT6-5>'--x7 l £, C©^-X 7 1 ©TSB 
IC— tttfttlkSti. f61S*iI*§i*i©&lWfi©gBfc3& 1 2 
3 (AC ID DRA I N) (C&tfc34-IS9HMHS7 2 

[0 0 5 8] C©*§£, ^-X7 1-Ct*. ±**>6?S# 

si o©aH#Hm*^sp«ciiins©?:R*±-r4<bit 

2«Cii£Abgl-^'5«:L-CCi-2.. tr-Xl IK. 

». *aassi o<E>flH#Hm4><D4"/>tue«wu-r 
4JiH©iSS«m*stu-r©isg-fe>i>- (m^a?) 

tfi&tthtlXI,**. C©?gftiz>im. CPU100K 

iss&<**vc*i»K ?s«-fe>^6©*iai<s-^*5cpu i 

Kccs-^c»-c*'y>^x2©jm*sftrr4«fc j 5tcfeo 

[0059] co^tcssiWl^I^ffli^ 
/c^BOlgtc-^t^r. a4tC7n-r7D-^ + - h<tau 

[0060] 

[*1 ] 
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[0 0 6 1 ] £-f x &W&mi 0j^ec^x^W*iRSl/ 

tctmicte^x. orttc** hxr^t 

> fflfflgm (C P U 1 0 0 ) t,C£ K) . X7«fe^ 
5 0CDggB3^fV2. VS&ffifoZtiZtitlc^ f&2<7)J# 
«RIBH^V93&5HfiS[5n. fry b x~Tzs**U-Z b 2 20 
sKf^ttbr... MSSS 1 O.F*iCCtt2 .8 0'CK:aB»3ti/c 

SH«fifi[*«ia (25'C) 2>&BfS<0Stt («^.tf 8 

o'c-9 0-c) tcmwL?z> (irx/^aii : 
1) . 

[0062} 3CK % *V>ijX&&^fSlX$>2>*V>iJ 
X£f£3N&4 l*H1*LTeMS2nSB^ (02) tC^S 
^m)I«:EP»nor^V> (03) *7X££j&~<r£ 0 ffil 
ffll&B (CPU 10 0) te v ^Sgf®fflPaB3^V 12^13 

*^/>fflHH#V8*PHJS:0T, 2 *«g&g 

si oweflaer* <*v> (03) {**sxn: 

y'2) 0 C©t7>^2©ttlftttmKl 8 0 s e c 

ccor, t7>*'x2Wigsi ortccflW&or, -> 

XAWROlIgSl 0rt(D#Hm^^{i»IEE-r^ 
UflOJEXIl : - 1 ) . C<D*V>#X2<om 

0 s e cfSttftytiZ. C<D£ 5 CC^-^c <h 

[006 3] *tc, ^7>^'x4^g4 1 *fia»3 

*. ^y>ffl^^v8^pg»L^^>^'x2^t lt v*s-r 



X h-€r*jgtt(c3at-3«.S.ft:«o«IB.«fT9 (03/1 

(glO)Xr^3#l) . 
[ 0 0 6 4 ] O 3>0KM6aX8«aBHmif r>fcf£, 
*^>fflMH^V8*HMr*t*tcxTffl»lHIH* 

v4*PB»rSo c<Dt$. x-t mm 2mm #v 3 am 
autc^^ xr^5 5^^^n5xr(j 

S : Xf 3. :/3 - 1 ) . C<Z«R»/xT«texS{*Ki3 

0 s e cPiHtT^bn** c<D^m/xret*&xiitc*>t^r 
tt. i*3SSi orttcTf^Mixr (/Jva*-^) 

zF*v>*f*2imiBL mm) 3n^©*c, 

^y>^2CDg^tB^ifiilCCT-6C<!:^^^^, 0 
[0 065] WR/xr«lftxa«r»fJ0»IB (M*.t£3 
0 s e c) ftr>td» % IK«fflBBBI#V7*ffia|-rSt* 

cc % ^Tmm2mm&v3*mfoLx. Mg^iow 
cc^csaa c^wv) ©x7^ir, 1 0 

CO 0 6 6 ] ?J<^ hflDEEXII€r?fo/c^ x7M2Pi 

IHT^-^, gf^fflrafri^vii^pgjjsuT. tei^i 

0rt(C^t(Dx7^:^T5 (X7A-V : Xr^" 
4) . C©x7^-5/lt, m«2 0 s e cRHfft>ft 
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-S. C<D*T'*-isZmm&rT$ (m«2 0 s e c) ?t 

mmt. m«iosecrr(fton5. coir 

^•-^<fcE;frP3&£&g®^;U;f7[5] Ur7^6~l 
9) U*)£.bir ^cicciO. MS^fSi orttcg&rr 

[006 7] ±?mmmm-cit. &&kmmm*v 

^WX&zm&lc^^xlsfflUtcfr. Vx-jW&Wo) io 
[0068] 

[006 9] i ) m?m i . Gtmcomyac ,tnn ® 
[0070] 2 ) m#m2 . 3 , itm.<D&mK. *.tx 

SS©MS*?f^/c^. &W^\H^mmi*.t£Ms.* 30 

i&fflS^rt tegs?? -r £#kg#'* ^^®^mcc©# $ mx 
mtixz&mittim-rzct&xsz. utcw^x. m 

[0 0 7 1 ] 3) mmm4, 5, 8f2i£©2£lK?iCJ:ft 
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[si ] c<»&m<£&zmmimi2m<D&m?FMZ7jk-? 
wwmwmx$>z>. 

[0 2 ] HtrSS«A5S^g©«B|»rE0-C*-5,„ 

[131 mmmffiiimigm<Dm&ztn-rmMmx$>*,. 

[04] C <D^W{C^-SSSMffl$^g<D»SX|g^T 

1 *mm mimn) 

2 -z-jistiz. mm*'*) 

1 0 Mli^i! 

3 0 *^mfiM&^© 

3 4 *mMet*&m& 

4 0 ^y>*'X«|&^ 

4 2 (i&g^«*&lf»§) 

5 0 iT«*&^P3 

5 7 iTfiW&ISS <£Mt£J$g8S) 

9 o mm^&L wmm 

9 1 fgl <DSF«@S8 

10 0 CPU (ftTOH^t) 

V3 xTffl*2HSJ# (^fflUm^S) 

V 4 1 ^B3^f 

V7 ^fflgg&l^f (j§^^mfflg3B3^fg) 

vio ^Mgfjgfflgg^^ 

Vli 8f&ffl^E?J# 
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